INTRODUCTION
The aim of this note is to exhibit a matrix fraction description for the development of a compensator for a linear system using a state feedback law and estimator design for that system. Manuscript received March 5, 1985; revised May 28. 1985 
If the feedback gain is Kand the estimator gain is L, then the compensator transfer function matrix is Sometimes, the compensator is defined using the two transfer function matrices (see Fig. I ). Actually. the transfer function matrix from the reference input to the output is different for the two arrangements: the equivalence is limited to closed-loop models. we have MFD's for the 1 -1, 1 -2, and 2 -1 entries [see (2.1): (2.2), (2.5), and (2.6)]. We also know the McMillan degree of the whole matrix is identical to that for the 1 -1 entry. The lemma below explains how we can construct a minimal MFD for the whole matrix, and is presumably of independent interest. Lemma 3.1: Consider the 2 x 2 block matrix (3. l), with MFD's for the individual blocks defined by find X 4 such that and X 4 is strictly proper. This problem has a unique solution, as can be seen by working with the relevant Hankel matrices formed from the Markov coefficients of X I , X2, X3. Identifying X I with H1(sI -F) -'G, etc., above, we see that the bottom right block in (3.6) can only be K'(s1 Assume that the special X, 7; pair is used which satisfies (4.19). Then We have presented a comparatively simple procedure for constructing, using polynomial MFD ideas, a compensator which is a combination of a state feedback law and a state estimator. If the calculation can be carried through also for MFD's constructed using the Euclidean domain of proper stable transfer functions. it may be possible to establish some robustness results for closed-loop systems designed this way. In connection with this latter type of representation. the ideas of [3] may be relevant.
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